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ABSTRACT
In spite of the increasing amount of data available on student motivations, behavior, and aptitudes, Big Data has had little
impact on the quality of higher education. Building upon the foundations of pedagogy, context and conversation, the author
proposes a framework of how Big Data can be leveraged to improve the impact of learning technologies. The work concludes
with an outline of the tenets of such "social learning" that underpin his current work around the AMATE™ platform for
management education.
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INTRODUCTION
Nowhere are the opportunities and the challenges of Big Data more apparent than on the modern day university campus. The
widespread introduction of course management systems has offered educational institutions increasingly larger data sets of
personal, social network and contextual information. [1] The development of interactive learning has produced increasing
amounts of unstructured data through intelligent tutoring systems, simulations, and learning games. The recent introduction of
mobile technologies has provided a viable platform for leveraging Big Data - cloud based, mobile applications are location
sensitive, mobile data captures managerial and consumer behavior. The predictable result provides the epitome of "data
deluge"; Locus estimates that the education sector has already accumulated 269 petabytes of structured and non-structured
data.[2]
Big Data is less a question of architectures and algorithms than an opportunity to redefine the meaning of learning. Big Data
is commonly defined as large data sets that exceed the capacities of current software tools to adequately capture, curate,
manage, and process the data.[3] The potential impact of Big Data resides none-the-less is in its "relationality" in depicting
individual motivations and group behavior.[4] The value of this concept is thus its serendipity; patterns can emerge in
"complex contexts" of massive quantities of data where best practices "can’t be ferreted out.[5]
Does the plethora of data actually improve the quality of pedagogy in higher education? On one hand, researchers are now
examining a wide range of issues in the management sciences by using large-scale data sets to explore individual and
organizational behavior, communication, and adoption patterns.[6] On the other, in spite of the near universal student use of the
latest information technologies has had little impact on educational experiences and services [7] If Big Data is to help
redefine the meaning of learning, we need to better gauge the challenges and potential advantages of Big Data for students,
instructors and institutions.
This "Reflection" paper explores the place of Big Data in improving the impact of learning technologies. We will begin with a
quick review of research on e-learning to identify the key questions in leveraging big data in formal education. We will then
turn our attention to how pedagogy can refocus on the value big data has to offer. We will conclude with the tenets of our
vision of "social learning" that underpin the development of our AMATE™ platform as an interactive support for management
education.
RESEARCH THEMES
If scholarly work on the use of learning technologies has not revolutionized the use of Big Data in teaching, it has contributed
to our understanding of how IT can enhance educational processes. A quick review of research over the last two decades
draws our attention to how learning technologies has been used in higher education, how IT has shaped teaching and
learning, and how they reflect deeper "realities" of our social cultural systems.
Studies of learning technologies have in general focused more on the technology and user scenarios than on the data itself.
Learning technologies are designed to support learning through the creation, deployment and management of appropriate
technological processes and resources. Bates and Poole propose a classification of e-learning supports from simple use of
technology aids in the classroom, to a course web sites and content management systems to fully online education. [8]
Kadrire suggests that mobile learning is an extension of e-Learning that takes place anytime, anywhere with the help of a
mobile device. [9] Does the value of learning technologies come from the support itself or from how these interfaces shape
the meaning of data, information and knowledge?
The major challenge here is understanding how information technologies influence what and how we learn. As many authors
have argued, it is difficult to identify where learning starts and ends. Walker points out that mobile learning is essentially
about learning perpetually and across contexts. [10] Chan et al. suggest that the concept of seamless learning might be more
appropriate to describe learning processes in which learners use information technology to navigate from context to another.
[11] Few studies since have focused on how IT has helped or hindered student's understanding of such context: navigating
from simple views of the world based on cause-and-effect relationships to more to "complicated" visions in which
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relationships can be deduced from prior experience onto more complex perspectives in which social interactions reflect
patterns of collective behavior.
A second specific research theme, exemplified by Engestrom proposes that to different degrees information technologies have
always shaped the contours of education. [12] Historically, textbooks, computers, and mobile applications have both supported
and defined the limits and possibilities of class and the classroom. Today learning technologies incorporate software, hardware,
and Internet applications like wiki's, blogs and social media. Information technologies have permitted personalized learning
styles, learning designs, and blended learning. In this view, the present introduction of mobile phones in the classroom will
inevitably influence learning objectives and outcomes. The impact of IT on education has not always been positive, as the
debate concerning the relationship between "deep reading" and "deep thinking" has demonstrated. [13]
Early literature on e-learning suggested the possibilities of mass personalization in distinct social spaces mediated by
technology. Norris & Soloway question the foundation of this "1:1" vision, pointing out that learners rely on a variety of
technologies to support their learning styles. [14] In the last decade, the notion of "seamless learning" has gained in popularity;
learning technologies are seen to function as interfaces between learners and their differing social environments. [15] Wong
advocates revising the notion of a personal ‘learning hub’ independently of the technological interface: each learner's profile
can be stored and developed on a cloud based, device-independent learning platform. [16]
A third research perspective has explored to what extent learning technologies have mirrored the broader foundations of
dominant social cultural systems. Authors here argue that introduction of technologies in the classroom is far from neutral;
information technologies have simply reinforced the traditional views of control, context and communication that learning
represents. Sharples underlines the over-riding concern with control: traditional learning technologies are most often
designed around a specific curriculum to reach the professor's teaching objectives. [17]
Parsons et al. suggests that, far
from decontextualizing education, learning technologies introduce context as a shell that reinforces the images of foundations
of formal education. [18] In this view, communication remains channeled between that of the instructor (whether it a real life
or virtual professor) and the students that are largely shielded from the contradictions and uncertainty of the real world.
Other researchers have explored the dimensions of learning communities and the intertwining of individual and collaborative
learning. [19] [20]
Wong argues that early e-learning advocates tended to confine the learners to the context in the
formal learning (teacher- or expert-planned learning materials or activities), whereas new insight can be gained in exploring
how information technology elucidates the students' formal and informal learning contexts in personalized learning
experiences. [21] Yu suggests that the literature on learning technologies initially focused on transferring learning content in
virtual environments, a second generation focused on pedagogical design, while the third generation explores the use of
context-aware technology. [22]

THE IMPORTANCE OF PEDAGOGY, CONTEXT AND CONVERSATION
This discussion of learning, technology, and culture minimizes a number of questions that distort our understanding of the
subject at hand.
What is the link between learning technologies and pedagogy? Should pedagogy be contextualized or
decontextualized? How does information technology capture context, and how will this shape pedagogy? Would pedagogy
be more relevant in capturing student behaviors, motivations and experiences?
Pedagogy
What do we mean when we refer to the importance of pedagogy? Formal definitions of pedagogy evoke the science, art or
profession of teaching. The fundamental objectives of pedagogy entail the development of the human being, or at least the
acquisition of clearly identifiable knowledge, skills or competencies. Obtaining these objectives requires elucidating the
learning processes within which professors, students, and the technologies interact.
Does incorporating Big Data in
education require simply changing the technologies, or exploring how technology shapes pedagogical context, processes and
participants?
Park suggests that learning technologies have rarely been linked to established pedagogical theory. [23] Trans-actional
distance theory, as exposed by Moore provides one potential theoretical foundation for mobile learning in proposing that
virtual communication can be a higher form of self-action and inter-action. Jonassen claims that activity theory could provide a
powerful framework for designing student-centered learning environments. [24] Naismith et al. suggest that e-learning can be
explored through various paradigms including behavioralist, constructivist, situated and collaborative. [25] Kang and
Gyorke underline the insight of cultural-historical activity theory (CHAT), which suggests that artifacts, including language,
technology, and tools, mediate the social aspects of human activity. [26]
Context
University courses are most often modern day counterparts of the Aristotelian unities reflecting the harmony of time, place and
action. If courses are building blocks of higher education, courses are built of classrooms, classes, professors and students.
Class refers to a group of students who meet at a regularly scheduled time to study the same subject, and usually implies that
they are taught together. A professor is literally a "person who professes": an expert in the arts or sciences, a teacher of high
rank In between the professors and students are a number of fine examples of technology: podiums, desks, pointers, and
increasingly, information technology.
In spite of such attempts to decontextualize higher education into a universal set of tasks, activities and processes, all learning
activity is bounded by both geographical and social constraints. Cole makes an important distinction between context as “that
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which surrounds us” and context as “that which weaves together”. [27] Learning not only occurs in a context, it also creates
context through continual interaction. This duality underlies the learning environment from the context that surrounds the
student and the context arising out of the constructive interaction between student and technology. This vision situates the
learner inside filtered "shield" in which the senses receive "meaningful" data. These contexts can be elucidated from the
myriad of data within a student's reach in a number of ways: creating a supportive workspace, forming ad hoc social
networks, or fostering shared understanding of a problem.
Conversation
When we introduce the notion of social learning, we suggest that learning has more to do with how we capture context than
how we design technology. The challenge in higher education today is that our context is increasingly mobile, regardless of the
technology at hand. The foundations of learning are continually shifting as we move from one location to another, deploy new
resources, and enter new conversations. [28] Learning is not a neat transfer of information, but a complex and often-chaordic
network of technology intermediated human relationships.
The field of learning analytics is increasing focusing the
attention of both faculty and administration on how social interactions reveal the experience, motivation and intelligences that
influence learning opportunities. [29]
Education can be thought of as a directed, continual conversation. Directed in that education presupposes clearly defined
learning outcomes for both the class and the students. Continual in that the learning experience neither starts, not stops, when
the student enters the classroom. Pedagogy offers us the opportunity to elucidate and structure the language that anchors each
student in the context in which they evolve. As such, both the professor and the classroom shape the structure of conversation.
Big Data offers academia an opportunity to extend the conversation; it opens up new avenues to experience, interaction, and
dialogue.
SOCIAL LEARNING
In a world that is increasingly complex, information technologies can provide virtual windows through which students can
view the realities of both individual behavior and organizational dynamics. Learning technologies can be designed as platforms
of social learning in enriching the interactions between students and their environments. The ability of mobile-based
technologies to elucidate both geographical and social relationships can provide students and faculty with contextual GPSs to
focus on the specificities of human interaction. In these conditions, Big Data can enhance the university experience in
providing a bridge between the classroom and larger societal challenges.
A number of design principles can bring both substance and structure to "social learning". Pedagogy should be consumable
rather than exhaustive, keyed to students' study habits than to the standards of academic writing. Pedagogical content can be
applied to real world situations: instructional design can incorporate workshop exercises, games, simulations that take
advantage of the unique set of functions and features offered by Internet technologies today. Evaluation can be integrated
into delivery, reflecting both a student's previous work and community input. These principles of social learning currently
underpin our own efforts in developing the AMATE™ platform for management education. 1
In suggesting that pedagogy should be consumable, we are suggesting that teaching should focus more on how students
actually learn than on pedagogical models or best practices. Big data has provided us with real time, contextual evidence of
how students study, communicate and work both in school and out. Graphics and video compete with the written word to
inform and organize students' understanding of the world around them. In an academic environment in which "copying and
pasting" class support, notes and assignments have become a characteristic of the digital age, the need to facilitate discover
of meaningful content has become a critical objective of higher education. Structuring and restituting data through
transmedia authorship can provide a key piece in the larger picture of pedagogy today.
In proposing that pedagogy be applicable, we are implying that instructional design can integrate interactive workshop
exercises, games, simulations alongside the subject of study to help students apply the content to the realities of their own
professional challenges. The interactivity of class support comes less from a reliance on video and music than in offering
pedagogical materials designed to that capture student input and behavior. The principles of activity theory, illustrating
educational principles with experience, actions and practice can also be implemented more easily in integrating social media
and other Web 2.0 technologies.
User generated input, not only from the students themselves, but also from peers and
subject experts, becomes a core principle of higher education.
By integrating continuous evaluation into pedagogy itself, we are proposing that institutions and faculty can use the unique
characteristics of Cloud-base architectures to help students better situate progress towards education goals. Student work, as
well as instructor input, can be accessed anywhere, anytime and on any device. The ability to transmit and then store student
input on the "Cloud" allows students to both compare their results over time and to benchmark their results with those of target
communities. Institutions can study the aggregate data themselves to get a better handle on the objectives, behaviors and
outcomes of students over time. The ability to recall the data on demand can also be leveraged in teacher/student interviews
in class or from a distance.
In applying these principles of consumability, applicability, and accessibility, pedagogy becomes a truly social activity.
Pedagogical platforms like AMATE™ integrate the micro-messaging services, social media, and video archives not only to
facilitate discussion, but also to capture the context in which students reach out to their social and professional networks. On
the individual level, students can draw on the experience, suggestions, and proposals of their colleagues through these
"intuitive" communication channels to enrich and extend class discussions into real world situations. On the level of the faculty,
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teachers and administrators can use the resulting data sets drawn from actual student behavior to enhance their pedagogy
materials. On the institutional level, higher education can glean invaluable insight on how student and faculty interactions
shape the learning process through their own review of aggregate sets of such Big Data.
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